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(54)ritle: HIGH AMYLOSE STARCH SUBSTTIUTED GELATIN CAPSULES 


(57) Abstract 

A gelatin capsule sheath in which a portion of the gelatin is replaced with a high amylose content starch to provide a dry 
capsule sheath having 3-60 % by weight high amylose starch wherein the amylose content of the starch is at least 50 % and prefer- 
ably 90 % high amylose starch. The capsules of this mvention have textured frosted or satin finish which do not stick together, 
form strong seals, are resistant to changes in shape, and are more economical to manufacture. 


FOR THE PURPOSES OF INFORMATION ONLY 


Codes used to identify States party to the PCT on the front 
applications under the PCT. 


pages of pamphlets publishing international 


AT 

Austria 

ES 

Spain 

AU 

Atisunlia 

FX 

Finland 

8B 

Barbados 

FR 

Prance 

BE 

Belgium 

GA 

Gabon 

United iangdom 

BF 

Burkina ftao 

GB 

BG 

Bulgaria 

GN 

Guinea 

BJ 

Benin 

GR 

Greeee 

BR 

BrayJI 

HU 

Hungary 

CA 

Conada 

rr 

Italy 

CP 

Central ATricon Republic 

JP 

Japan 

CG 

Congo 

KP 

Democratic People's Republic 

CH 

Switzerland 


or Korea 

a 

Gate dlvoirc 

KR 

Rirpublic of Korea 

CM 

C^ntcroon 

LI 

Liecbtcnatein 

OS 

Chechoslovakia 

LK 

Sri Lanka 

OE* 

Germany 

LU 

Luxembourg 

DK 

.Denmark 

MC 

Monaco 


MG 


MW 

NL 

NO 

PL 

RO 

SO 

SE 

SH 

S0+ 

TO 

TC 

US 


Mali 

Mongolia 

Mauritania 

Malawi 

Nctbcrlands 

Norway 

Poland 


Sudan 
Sweden 


Soviet Union 

Chad 

Togo 

United States of America 


+ Any designaUon f "SV" has effect in the Russian Federation. It is not yet known whether 
any such designation has effect in other States f the former Soviet Union. 


wo 92/09274 


PCr/US91/08998 


HIGH AMYLOSE STARCH SUBSTITUTED GELATIN CAPSULES 

FIELD OF INVENTION 

The present invention relates to gelatin capsules wherein the dry 
capsule sheath comprises typically 3-60% of a starch having a high amylose 
content. The capsule sheath also contains other additives such as plasticizers 
5 to prevent brittle fracture. The capsule filling may comprise therapeutic 
agents, dietetic agents and the like. 

BACKQROUNP QF THP ?NVgNTTON 

Soft gelatin capsules comprising principally gelatin, glycerol and 
water are used for the administration of solids, masses and liquids. They are 
desirable dosage forms for the administration of many thierapeutic substances 
such as drugs having a bitter taste or are in liquid form. In addition, the 
gelatin shell wall being readily soluble in the stomach, the contents are more 
readily absorbed due to the absence of excipients usually present in other 
oral dosage forms such as tablets and pills. Soft gelatin capsules are 
particularly suitable for dispensing liquids such as fixed and volatile oils. 

The preparation of soft gelatin capsules is described, for example, in 
Lachman, Theory and Practice of Industrial Pharmacy. Lea & Febiger, 
Philadlephia, Second Edition, 1986. 

U.S. Patent No. 4,804,542 discloses a soft gelatin capsule consisting of 
a capsule sheath and a capsule filling wherein the capsule sheath consisting 
of gelatin and a small amount additive in the sheath such as starch, starch 
derivative, cellulose, cellulose derivative, milk product and so on. 

In the usual practice, the empty soft gelatin capsule is filled with the 
desired material. Thereafter, the empty gelatin capsule is sealed. 

25 UA Pft^nt 3J^g,S17fffjiiYa) 

The Hijiya reference is unambiguously directed to polymer units of 
50 glucose unites or less (see col. 1, line 23), also see the claims. The material 
is obtained from f ormentive hydrolysis of amylose, see example 3, col. 4, lines 
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53-39. The mol cular weight for amyiose is between ab ut 100,000 and 
500,000 daltons. 

y,S, fatent 3,^65,603 fgzypianski) 

Szymanslci is limited to the use of modified starch, for example, see 
5 coL 3, line 2-8. Also see the claims. 

TLS. Patent 4.673,43R fWittwer^ 

The Wittwer patent is directed toward hard capsule and not soft capsules 
claimed in the present invention. An advantage of the soft capsule in 
accordance with this invention is the soft capsule has a rough surface which 
10 prevents sticking and facilitates printing. Wittwer does not describe the 

preparation of claim soft capsules and the advantages achieved therein by 
the present invention. 
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SUMMARY OF THE INVEMTION 

A new capsule sheath material for making the soft gelatin capsule has 
been discovered. In this sheath a substantial part of gelatin is replaced with 
a high amylose starch. The dry capsule contains 3-60% high amylose starch 
5 and the high amylose starch contains at least 50% preferably 90% amylose. 
The soft gelatin capsule comprising this sheath material is manufactured in 
accordance with known procedures such as that described in U^. Patents 
4,804,542 or 4,744,988. 

The soft gelatin capsules prepared in accordance with this invention 
10 are characterized as having a textured frosted or satin finish depending on 
the starch selected. The surface of the capsule in contrast to prior art soft 
gelatin capsules is rougher thereby preventing the gelatin capsules from 
sticking especially during storage under humid conditions. 

DETAILED DESCRIPTION OF THE INVENTION 
15 The present invention relates to soft gelatin capsules wherein a 

substantial part of gelatin is replaced by starch having a high amylose 
content. 

Starch is the most common carbohydrate reserve found in varying 
amounts in almost all plant members. Starch of commerce, from whatever 

20 source it may have been extracted, consists of two or three chemically 
individual substances all closely related to the sugars distributed throughout 
the body of the starch granule in different physical states. The important 
constituents are amylose, amylopectin and amylo-hemicellulose. The first 
two constituents are present in all starches while the third is found in certain 

25 starches such as those derived from graminaceous seeds. Amylose is 
essentially a linear or partially branched polymer of alpha (1-4) D-glucose, 
amylopectin is a densely branched, high molecular weight polymer of alpha 
(1-4) and (1-6) linked glucose units. The molecular weights are 1 - 5x10^ 
Daltons and 1 -50x107 Daltons respectively for amylose and amylopectin. 

30 Amylose constitutes the film forming (gel-forming) component of starches. 

Starch of high amylose content is indicated as the starch to be 
incorporated in the capsule sheath of the present invention. The term "high 
amylose starch" refers to those starches having an amylose content of at least 
50% and those having 90% or more is most preferred. "Gelatin" as used 
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herein includes those obtained from animal sourc s as well as modified 
gelatin such as succinated gelatin. When high amylose starch is incorporated 
in the capsule sheath, the resulting capsule exhibits a textured frosted or 
satin finish. This surface is quite advantageous if the capsule is to be coated 
5 with an enteric coating and possess very strong seals. Moreover, such a 

capsule containing a high starch content allows the successful encapsulation 
of products having an appreciable level of water. Furthermore^ such capsules 
have been shown to be much more resistant to changes in capsule shape than 
normal gelatin capsules during extended storage. From a cost point of view, 
10 starch is much cheaper than gelatin, and a considerable benefit in terms of 

a cost savings can readily be achieved. 

Among the starches having high amylose content are, for example, 
potato starch, maranta starch or those available commercially under the 
tradename Amylose PF from Tunnel-Avebe or Hylon vn starches from 
15 National Starch. 

In accordance with the present invention, there is provided a soft 
gelatin capsule wherein as high as 85% of the gelatin in the sheath is replaced 
with a high amylose starch. 

Table 1 illustrates typical substitutions of starch for gelatin, in 
20 accordance with the present invention, first in the initial formulation 

composition (A), dry capsule shell composition (B), and capsule shell 
contaiiiing about 6% water (C). 


SUBSTITUTE SHEET 


wo 92/09274 


PCT/US91/08998 


-5- 

TABLE 1 

COMPOSITION BY WEIGHT O F CAPSULE SHELL FORMTn.ATl^ i vri ^ 

A. Initial Formulation Co mposition 

% Substitution 

5 0 5 10 15 25 35 45 55 65 75 85 

Gelatin 44 41.8 39.6 37.4 33.0 28.6 24.2 19.8 15.4 11.0 6.6 

Starch 0 2.2 4.4 6.6 11.0 15.4 19.8 24.2 28.6 33.0 37.4 

Glycerol 20 ^ 

Water 36 


10 B. Dry Capsul e Composition (Anhydrous ShelH 

% Substitution 

0 5 10 15 25 35 45 55 65 75 85 

Gelatin 68.75 65.31-61.87 58.43 51.55 44.67 37.79 30.91 24.03 17,15 10.27 

Starch 0 3.44 6.88 10.32 17.20 24.08 30.96 37.84 44.72 51.60 58.48 

15 Glycerol 31.25 


C. Dry Capsule Compositi on - Approximately 6% Water 

% Substitution 

0 5 10 15 25 35 45 55 65 75 86 

Gelatin 64.61 61.38 58.15 54.92 48.46 42.0 35.54 29.08 22.62 16.16 9.70 

20 Starch 0 3.23 6.46 9.69 16.15 22.61 29.07 35.53 41.99 48.45 54.91 

Glycerol 29.37 _____> 

Water 6.02 


The selected high amylose starch, or a suspension of the starch in 
water or glycerin, is added to a solution of gelatin, glycerin and water. The 
25 resultant mixture is heated and blended until a homogenous mixture is 
obtained. Soft gelatin capsules are prepared from such a mixture, e.g. by the 
rotary-die encapsulation process. 
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The soft gelatin capsules thus produced generally has a rough surface 
depending on the starch selection which will allow them to be packed 
together without the tendency to stick together as commonly occurs with 
100% gelatin capsules. 
5 In order to further illustrate the practice of this invention, the 

following examples are included. 

^XA^h^ 1 

A gelatin solution is prepared by mixing together 31.2 kg of gelatin, 
16 kg of glycerol and 36 kg potable water. To this there is added 16.8 kg of 
10 * Amylose PF having an amylose content of at least 90%. Oblong shaped 
gelatin capsules are prepared from this mixture in which 35% of the gelatin 
in the capsule sheath is replaced by starch and the capsule wall has a 
thickness of about 0.030 inches. 

The capsules are filled with liquid paraffin and sealed. These 
IS capsules rupture and the walls dissolve within 30 minutes in water. 

A similar formulation using Hylon VII starch in lieu of Amylose FF 
wherein the amylose content is 70%. The resulting capsules possess both 
strong seals and good shapes. The finished (dry) capsules possess a smooth, 
20 opaque satin finish. The capsules are filled with liquid paraffin and stored 
at 40 degrees C. for 4 months. New capsules rupture within 1.6 minutes and 
the walls dissolve within 6.2 minutes. 

EXAMPLE 3 

Similar capsules are prepared as in Example 1 with the exception 
25 Hylon V starch having a 50% amylose content is employed. 
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EXAMPLE 4 

STARCH-EXTKNnED GELATT N FORMTTT.ATr< ^ f^ »^ 
TYPigM Fptmulations for 85% Snbstitation nf Gelatin ar« «^ 

Initial Compositinn Gelatin 6.6 

5 Starch 37.4 

Glycerol 20.0 

Water 36.0 

100.00 

0 Pry Capsule Compositio n - Anhvdrmis 

% 

Gelatin 6.6 10.3 

Starch 37.4 58.4 

Glycerol 20.0 31.3 
> 

64.0 

Dry Capsule Comnosition - 6% W ater in Shell 


Gelatin 

6.6 

9.69 

Starch 

37.4 

54.92 

Glycerol 

20.0 

29.37 

Water 

4.1 

6.02 


68.1 

100.00 
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I Claim: 

1. A soft gelatin capsule in which the dry capsule sheath comprises 
3-60% by weight of a high amylose starch wherein the high amylose starch 
has at least SO percent amylose. 

2. A soft gelatin capsule according to claim 1 comprising by weight 
3 to 60% high amylose starch, 65 to 10% gelatin, and about 31% glycerol. 

3. A soft gelatin capsule comprising by weight 3 to 55% high amylose 
starch, wherein the high amylose starch contains at least 50% amylose, 60 to 
10% gelatin, about 30% glycerol and about 6% water. 

4. A soft gelatin capsule according to claims 1, 2 or 3 wherein the 
amylose content of the high amylose starch is at least 50%. 

5. A soft gelatin capsule according to claim 4 wherein the amylose 
content of the high amylose starch is at least 90%. 
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